Electrophoresis of the purified receptor was performed in a 5 % gel containing 40: 1 (w/w) acrylamide/ bisacrylamide and 0.1 % Triton X-100, at pH 8.9 (Tris/glycine), with a 2.5 % stacking gel. A single protein band was obtained. Isoelectric focusing in the pH range 4-6 of the [3H]toxin-receptor complex shows PI to be about pH5. Acetylcholinesterase activity is absent.
Isolation of a Glutaminergic Receptor Fraction from Locust Muscle
Electrophysiological studies indicate that L-glutamate is the excitatory transmitter at insect neuromuscular synapses (Usherwood & Cull-Candy, 1975) . Supportive evidence obtained in vitro is the demonstrationofhigh-affinitysites for L-glutamatein both proteolipid and aqueous extracts of locust thoracic muscle (Lunt, 1973) . Studies with proteolipid extracts of the same muscle have been extended to show that the binding of glutamate exhibits the affinity and specificity expected of the glutamate neuroreceptor (Cull-Candy et al., 1976). The present paper describes the isolation from locust thoracic muscle of a membrane fraction with two distinct binding sites for L-glutamate. The differences in their affinity for L-glutamate and in their requirement for Na+ suggests these may represent the receptor and uptake sites for L-glutamate at excitatory neuromuscular synapses.
Thoracic muscle of adult locusts (Schistocerca gregaria), as a 2 % (w/v) suspension in 0.25 ~-sucrose/S mM-Tris/HCI/1 m-EGTA(pH 7. l), was homogenized in a Teflon/ glass homogenizer (12 passes, 120revJmin) and subjected to differential centrifugation. The four fractions isolated were designated on the basis of morphological and enzyme studies as being of 'fibrilar' (P,,, mitochondrial (Pz), soluble (SJ and microsomal (PJ origin. Assays for several glutamate-metabolizing enzymes @onnellan et al., 1974) showed they were mainly localized in either the mitochondrial or soluble fractions ( Table  1) .
The capacity of the four fractions to bind ~-['~C]glutamate in the presence and absence of 1 m-D-glutamate was measured by the ultrafiltration technique described by Donnellan et al. (1975) . This allowed the amount of L-glutamate bound in the absence of D-glutamate less that bound in the presence of D-glutamate to be designated as specific 566th MEETING, CAMBRIDGE The muscle homogenate (0.3-0.7 g of protein) was subjected to differential centrifugation to give fibril (PI), mitochondria1 (P2), microsomal (P3) and soluble (S,) fractions. The pellets were suspended in saline (160m-NaC1,5 m-KCl, 10m-MgClz, 10m-CaC12 and 10mM-Tris/HC1 at pH7. (Table 1) ; the ligand was not metabolized or incorporated into proteincontaining material under the conditions of the binding assay. The low amount of binding to the fractions rich in glutamate-metabolizing enzymes (P2 and s,) appears to rule out any significant contribution by these enzymes to the observed binding of glutamate. Inhibitors of these enzymes, such as allyglycine and phenylhydrazine hydrochloride, also had no effect on the specific binding of glutamate to the P3 fraction.
The specific binding of L-glutamate to the membrane fraction could be due to contributions from the neuroreceptor and/or uptake sites. It is noteworthy that a specific uptake process into nerve terminals or glial cells has been put forward as the primary mechanism for the removal of L-glutamate from the synaptic cleft of insect excitatory neuromuscular synapses (Faeder et al., 1974) . The heterogeneity of the binding sites became apparent when the effect of Na+ on binding was investigated in view of reports that the uptake of L-glutamate in the mammalian central nervous system is Na+-dependent (Balcar &Johnston, 1972) . In Na+-free saline (see Table 2 for composition of saline) binding was significantly lowered, but not abolished, when compared with the binding measured in normal saline (NaCI, 160mM). Subjection of the P3 membrane fraction to freeze/thaw cycles, to osmotic shock or to ultrasonication also partially decreased the specific binding of L-glutamate.
The existence of at least two binding sites was confirmed when binding was studied as a function of L-glutamate concentration in saline either rich (160m-NaC1) in or devoid of Na+. Two distinct sites could be differentiated. A Na+-independent site bound Lglutamate with high affinity (Kd=0.53p~) and showed saturation at 25 pmol of ligand/mg of protein. A Na+-dependent site had a lower affinity (Kd = 2 1 . 6~~) and showed saturation at 175pmol of ligand/mg of protein. These binding constants indicate that the sites have a higher affinity for L-glutamate than exhibited by the glutamateVOl. 5 
